Enzymatic activity of protein kinase LOSK: possible regulatory role of the structural domain.
LOSK (LOng Ste20-like Kinase) protein kinases of mammals belong to a recently identified family of GCK kinases which are involved in the induction of apoptosis. LOSK have an N-terminal acidic catalytic domain and a long C-terminal basic structural domain which is cleaved off in cells by caspases during apoptosis. To study the LOSK enzymatic activity and its dependence on the structural domain, two preparations of this protein kinase were prepared: a natural full-length protein immunoprecipitated from CHO-K1 cultured cells and a recombinant N-terminal catalytic fragment synthesized in E. coli. Both preparations displayed the ability for autophosphorylation and the ability for phosphorylation of MBP and of H1 histone, and their activities were comparable. H1 histone was a better substrate for LOSK than casein and ATP was a better substrate than other nucleotides. The pH dependence of the activity of the immunoprecipitated protein was more pronounced than the pH dependence of its recombinant fragment deprived of the C-terminal domain. The catalytic and the structural domains of LOSK can interact through electrostatic forces; therefore, effects were studied of various polyions at the concentration of 0.1 mg/ml on the activity. Heparin, protamine sulfate, and poly(L-Lys) decreased tenfold the ability of the full-length kinase to phosphorylate H1 histone. Heparin did not affect the activity of the recombinant fragment, whereas protamine sulfate and poly(L-Lys) had a slight effect. Moreover, protamine increased fourfold the autophosphorylation of the immunoprecipitated protein kinase. These data suggest that the structural C-terminal domain of LOSK should be involved in the regulation of its protein kinase activity: the LOSK protein kinase with C-terminal domain cleaved off could significantly less depend on conditions in the cell than the full-size enzyme.